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1
TRASH CANS WITH FEATURES TO AID IN
ACTUATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This present application claims priority benefit under 35
U.S.C. §119(e) to U.S. Provisional Application No. 61/609,
179, filed Mar. 9, 2012, entitled “TRASH CANS WITH
FEATURES TO AID IN ACTUATION,” which is hereby
incorporated by reference in its entirety.

BACKGROUND

1. Technical Field

Embodiments of the disclosed devices generally relate to
the field of trash cans and other receptacles.

2. Description of the Related Art

Receptacles and other devices having lids or doors are
used in a variety of different settings. For example, in both
residential and commercial settings, trash cans and other
devices often have lids or doors for protecting or preventing
the escape of the contents of the receptacle. In the context of
trash cans, some trash cans include lids or doors to prevent
odors from escaping and to hide the trash within the recep-
tacle from view. Additionally, the 1lid of a trash can help
prevent contaminants from escaping from the receptacle.

In some instances, trash can lids or doors are equipped
with a latching or locking mechanism which secures the lid
in a shut position. These types of trash cans sometimes
include a foot pedal which is connected to the lid for moving
the 1id toward the open position. Handles or other actuators
for opening trash cans are sometimes located on the lid of
the trash can.

SUMMARY OF THE DISCLOSURE

Several embodiments of refuse storage receptacles (e.g.,
trash cans) are disclosed. In some embodiments, a refuse
storage receptacle includes a body portion comprising an
interior cavity and at least one opening located on a top
portion of the body. A refuse storage can also have a lid
portion configured to engage with the top portion of the
body. In some embodiments, the lid portion comprises a cap
(e.g., a peripheral portion and/or a frame member). The
frame member can have an upper portion and a lower
portion. The lower portion can be configured to engage with
a bin. In some embodiments, the frame member can have a
frame aperture that is configured to allow refuse to pass
through the frame member and into the interior cavity of the
bin.

In some variants, the peripheral portion has an outer edge,
an inner edge, and one or more lid engagement members. In
some embodiments, the inner edge of the peripheral portion
has an opening configured to allow refuse to pass through
the peripheral portion and into the interior cavity of the bin.
In some embodiments, the peripheral portion is configured
to connect with the upper portion of the frame member.

In some embodiments, the receptacle can have a lid
rotationally connected to the peripheral portion in the region
of the opening. The lid can have a shape that generally
corresponds to the shape of the opening in the peripheral
portion and can have at least one attachment member (e.g.,
a hinge member) on a first side of the lid and a securement
member on a second side of the lid generally opposite the
first side. In some embodiments, the at least one hinge
attachment member is configured to connect to the one or
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more lid engagement members of the peripheral portion. The
lid can be configured to transition between an opened
configuration and a closed configuration, wherein the lid
inhibits access to the opening in the peripheral portion when
the lid is in a closed configuration.

In some embodiments, the receptacle has an actuator
rotationally connected to the peripheral portion, the actuator
extending outwardly and downwardly from the outer edge of
the peripheral portion, the actuator configured to rotate
between an open position and a closed position, and the
actuator rotationally biased toward the closed position. In
some embodiments, the receptacle has a locking member
configured to engage with the securement member of the lid
when the actuator is in the closed position such that the
locking member secures the lid in the closed configuration
and inhibits the 1id from moving to the open configuration,
the engagement of the locking member and the securement
member being released upon application of an input force at
an effective angle upon the actuator, thereby allowing the lid
to move to the open configuration.

In some embodiments, the locking member comprises a
flange with a sloped upper edge configured to deflect the
actuator. In some embodiments, the securement member
comprises a recess, the recess configured to receive the
flange when the lid is in a closed configuration and the
locking member is in a closed position. In some embodi-
ments, the securement member comprises a flange with a
sloped lower edge configured to engage and deflect the
actuator. In some variants, the locking member comprises a
recess configured to receive the flange when the lid is in a
closed configuration and the locking member is in a closed
position.

According to some configurations, the effective angle of
the input force, as measured downward from level with the
ground, is between 0° and 90°. In some embodiments, the
peripheral portion further comprises at least biasing mem-
ber, such as a torsion spring, that is configured to engage
with at least one of the at least one lid engagement members
and to rotationally bias the lid toward the open configura-
tion. In some embodiments, the peripheral portion further
comprises at least one biasing member, such as a torsion
spring, that is configured to engage with the actuator and to
rotationally bias the actuator toward the closed position. In
some embodiments, the peripheral portion has a generally
rectangular shape. According to some variants, the lid is
rotationally connected to one side of the opening of the
peripheral portion. The lid can be rotationally biased to the
open configuration.

In some embodiments, the actuator comprises an outer
edge on the side of the actuator generally opposite the
peripheral portion, an inner edge on the side of the actuator
adjacent the peripheral portion, and a hinge member about
which the actuator can rotate. In some embodiments, the
outer edge of the actuator and the outer edge of the periph-
eral portion form a substantially continuous curve. In some
embodiments, the outer edge of the actuator is longer than
the inner edge of the actuator. In some further embodiments,
the inner edge of the actuator is longer than the outer edge
of the actuator. And in some further embodiments, the inner
edge of the actuator is substantially the same length as the
outer edge of the actuator.

In some embodiments, the lid portion further comprises
one or more damping members configured to slow down and
diminish the momentum of the lid, thereby smoothing the
transition between the open configuration and the closed
configuration and diminishing noise and reverberation dur-
ing closure. In some embodiments, one or more of the



US 9,481,515 B2

3

securement member and the locking member comprises a
magnet. In some embodiments, when the receptacle is
positioned on generally flat ground in the normal configu-
ration for use, the distance between the generally lowest
point on the actuator and the ground is greater than the
distance between the ground and the lower portion of the
frame member.

In some embodiments, the peripheral portion further
comprises an inner shroud extending downward from the
lid, the inner shroud being configured to guide trash or other
articles from the peripheral aperture into the interior cavity
of the body. In some embodiments, the frame member
further comprises an outer shroud extending downward from
the upper portion of the frame member, the outer shroud
being configured to inhibit access from the sides of the lid
portion to the interior cavity of the body. In some embodi-
ments, the frame member has a frame aperture that is
configured to allow refuse to pass through the frame member
and into the interior cavity of the bin.

In some embodiments, the lid portion comprises a periph-
eral portion having an outer edge and an inner edge, the
inner edge of the peripheral portion having an opening
configured to allow refuse to pass through the peripheral
portion and into the interior cavity of the bin, the peripheral
portion configured to connect with the upper portion of the
frame member. In some embodiments, the lid portion com-
prises a lid rotationally connected to the opening of the
peripheral portion, the lid comprising a securement member
and configured to transition between an opened configura-
tion and a closed configuration, wherein the 1lid inhibits
access to the opening in the peripheral portion when the lid
is in a closed configuration. The lid portion can comprise an
actuator rotationally connected to the peripheral portion and
configured to rotate between an open position and a closed
position. In some embodiments, the actuator is rotationally
biased toward the closed position. The actuator can comprise
a locking member configured to releasably engage with the
securement member of the lid when the actuator is in the
closed position such that the locking member secures the lid
in the closed configuration and inhibits the lid from moving
to the open configuration. The engagement of the locking
member and the securement member can be released upon
application of an input force at an effective angle upon the
actuator.

In some embodiments, the securement member is config-
ured to contact the locking member before the securement
member is engaged with the locking member as the lid
rotates from the open configuration to the closed configu-
ration, thereby rotating the actuator from the closed position
toward the open position, whereupon the actuator is config-
ured to rotate to the closed position upon engagement
between the securement member and the locking member.

According to some variants, the locking member com-
prises a flange with a sloped upper edge configured to deflect
the actuator. In some embodiments, the securement member
comprises a recess, the recess configured to receive the
flange when the lid is in a closed configuration and the
locking member is in a closed position. In some embodi-
ments, the securement member comprises a flange with a
sloped lower edge configured to engage and deflect the
actuator. In some embodiments, the locking member com-
prises a recess, the recess configured to receive the flange
when the lid is in a closed configuration and the locking
member is in a closed position.

A method of opening and closing the lid of a refuse
receptacle having a frame member, peripheral portion, lid,
and actuator, can include the step of deflecting the actuator
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from a closed position to an open position, thereby releasing
a locking member on the actuator from engagement with a
securement member on the lid. The method can include
rotating the lid from a closed configuration to an open
configuration. In some embodiments, the method includes
releasing the actuator, thereby allowing the actuator to return
to the closed position. According to some configurations, the
method includes rotating the lid from the open configuration
toward the closed configuration and bringing the securement
member into contact with the locking member, thereby
deflecting the actuator from a closed position toward an
open position. In some embodiments, the method includes
bringing the securement portion into engagement with lock-
ing member, thereby returning the actuator to the closed
position.

For purposes of summarizing the disclosure, certain
aspects, advantages and features of the inventions have been
described herein. It is to be understood that not necessarily
any or all such advantages are achieved in accordance with
any particular embodiment of the inventions disclosed
herein. No aspects of this disclosure are essential or indis-
pensable.

BRIEF DESCRIPTION OF THE DRAWINGS

Certain embodiments of trash cans will be discussed in
detail with reference to the following figures. These figures
are provided for illustrative purposes only, and the disclo-
sure is not limited to the subject matter illustrated in the
figures.

FIG. 1 is a perspective view of a trash can with a cap
portion including a lid.

FIG. 1A is a schematic diagram of a trashcan with a
damping member to facilitate a slow and/or steady opening
and/or closing of the lid.

FIG. 2A is a top view of the cap portion of the trash can
of FIG. 1.

FIG. 2B is a bottom view of the cap portion of FIG. 2A.

FIG. 2C is a rear view of the cap portion of FIG. 2A.

FIG. 2D is a front view of the cap portion of FIG. 2A.

FIG. 2E is a left side view of the cap portion of FIG. 2A.

FIG. 3A is a cross-section view of the cap portion of FIG.
2A along the section plane 3A-3A of FIG. 2A.

FIG. 3B is a close-up view of the portion identified in
FIG. 3A.

FIG. 4A is a cross-section view of the cap portion of FIG.
2 A along the section plane 4A-4A of FIG. 2A with the 1id in
a closed configuration.

FIG. 4B is a close-up view of the portion identified in
FIG. 4A.

FIG. 4C is a close-up view of the portion identified in
FIG. 4A with the actuator rotated.

FIG. 4D is a close-up view of the portion identified in
FIG. 4A with the lid partially open.

FIG. 4E is a cross-section view of the cap portion of FIG.
2 A along the section plane 4A-4A of FIG. 2A with the 1id in
an open configuration.

FIG. 5A is a top view of the lid of the trash can of FIG.
1.

FIG. 5B is a rear view of the lid of the trash can of FIG.
1.

FIG. 5C is a front view of the lid of the trash can of FIG.
1.

FIG. 5D is a left side view of the lid of the trash can of
FIG. 1.
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FIG. 5E is a close-up left side view of the rear end of the
lid of FIG. 5D, as identified by the portion identified in FIG.
5D.

FIG. 5F is a close-up rear left side perspective view of the
lid of FIG. 5A.

FIG. 5G is a close-up rear right side perspective view of
the lid of FIG. 5A.

FIG. 6A is a front left perspective view of the cap portion
of FIG. 2A with the lid removed.

FIG. 6B is a close-up front left perspective view of the cap
portion of FIG. 2A, as defined by the portion identified in
FIG. 6A.

FIG. 6C is a close-up front right perspective view of the
cap portion of FIG. 2A, as defined by the portion identified
in FIG. 6A.

DETAILED DESCRIPTION OF CERTAIN
EMBODIMENTS

Various trash cans are described herein in reference to
various embodiments and drawings. It will be appreciated
by those skilled in the art that variations and improvements
may be accomplished in view of these teachings that are
encompassed by the scope and spirit of the present disclo-
sure. By way of illustration, the present subject matter is
described in reference to a trash can, such as a trash can of
the type typically used in kitchens, for example. Other types
of containers, such as, for example, diaper pails or storage
containers of any other type, are contemplated by the present
disclosure and can be used with any or all of the features
described herein.

With reference to FIG. 1, a trash can 1 can generally have
a body 2 having an inner cavity configured to receive trash.
A cap portion 4 can be removably attached to the top of the
body 2. In some embodiments, the cap portion 4 can include
a frame member 10 and a peripheral portion (e.g., a trim) 70.
The peripheral portion 70 can define an opening in the top
of the cap portion 4 through which trash or other matter can
be inserted into the body 2 of the trash can 1. In some
embodiments, the trash can 1 can include a plastic bucket or
liner (not shown) for containing trash or objects therein,
where the plastic liner is positioned inside the body 2 of the
trash can 1. When the cap 4 is removed from the body 2, the
top portion of the plastic liner can be exposed above the top
portion of the body 2, such that it is easy for the user to insert
or remove trash bags from the liner. When the cap 4 is
attached to the body 2, the liner can be completely hidden
from view. In some embodiments, a trash bag can be inserted
in the body 2 to collect trash and when the cap portion 4 is
attached to the body 2, the cap portion 4 can pinch down on
any overhanging portions of the trash bag to prevent it from
falling into the body 2. In some embodiments, the cap
portion 4 can include a lid 30. In some embodiments, the lid
30 can be pivotally attached to the peripheral portion 70. In
some embodiments, the lid 30 can be pivotally attached to
the frame member 10. The lid 30 can be configured to
transition between a closed configuration (as illustrated in
FIG. 1) and an open configuration (as illustrated in FIG. 4E).
As shown in FIG. 1A, in some embodiments, the trash can
1 can include one or more damping members 90 configured
to inhibit sudden or fast opening of the lid 30 that can result
in rocking of the trash can 1.

In some embodiments, the cap portion 4 includes an
actuator 50. In some embodiments, the actuator 50 can be
configured to allow the 1id 30 to transition from the closed
configuration to the open configuration upon application of
an input force F on the upper surface 57A of the actuator 50,
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on or near the outer edge 57 of the actuator 50. In some
embodiments, the input force F can be applied at an angle
that is acute with respect to the ground and that is generally
perpendicular to the contact surface (e.g., the upper surface
57A) of the actuator 50. As discussed in more detail below,
the actuator 50 can be configured to rotate out of engage-
ment with the lid 30. In some variants, the actuator 50 can
be rotationally attached to the peripheral portion 70. In some
embodiments, the actuator 50 can be rotationally attached to
the frame member 10. In some embodiments, the actuator 50
can be attached to the lid 30.

In some embodiments, the outer edge 57 and an inner
edge 59 of the actuator are substantially the same length. In
some embodiments, the inner edge 59 is longer than the
outer edge 57. For example, in some embodiments, the ratio
of the length of the inner edge 59 to the length of the outer
edge 57 is greater than or equal to about: 1:1, 1.3:1, 1.5:1,
values in between, or otherwise. In some embodiments, the
outer edge 57 is longer than the inner edge 59. For example,
in some embodiments, the ratio of the length of the outer
edge 57 to the length of the inner edge 59 is greater than or
equal to about: 1:1, 1.05:1, 1.1:1, 1.3:1, 1.5:1, values in
between, or otherwise. In some embodiments, a wide outer
edge 57 (e.g., an edge that is substantially wider than the
upper edge of the peripheral portion) can facilitate easier
opening of the lid 30 due to an increased area of contact on
the actuator 50. In some embodiments, the upper surface
57A of the actuator 50 comprises a generally downwardly
sloping or curved region. In some embodiments, the region
is generally concave. In certain variants, the region is
generally flat or convex.

As illustrated, the upper surface 57A can be generally or
virtually entirely continuous from its upper edge to its lower
edge, in either or both of the vertical and horizontal direc-
tions. The actuator can comprise a generally rounded or
contoured lower edge to avoid or reduce discomfort upon
contact with it. As illustrated in FIG. 4D, the side horizontal
cross-sectional thickness of the actuator 50 along its lower
edge T, can be substantially greater than the side horizontal
cross-sectional thickness along its upper edge T, to provide
additional cantilevered mass in a region generally opposite
from where the actuation force is applied to facilitate acti-
vation of the actuator 50.

It is contemplated that the overall dimensions of the trash
can 1 can vary considerably. For example, the height H1 can
have a broad range. In some embodiments, the height H1 can
be greater than about six inches and/or less than or equal to
about four feet. In some embodiments, the height H1 can be
approximately three feet. Many variations are possible.
Furthermore, the height H2 of the cap portion 4 can vary
greatly. In some embodiments, the height H2 can be less
than about one foot and/or greater than or equal to about one
inch. In some embodiments, the height H2 can be about
three and one half inches. Many variations are possible. The
width W and depth D of the trash can and/or the cap portion
4 can also vary considerably. In some embodiments, the
width W of the body 2 is greater than the width W of the cap
portion 4. In some embodiments, the width W of the body
2 is less than or about the same as the width W of the cap
portion 4. In some embodiments, the depth D of the body 2
is greater than the depth D of the cap portion 4. In some
embodiments, the depth D of the body 2 is less than or about
the same as the depth D of the cap portion 4. In some
variations, the depth D of body 2 and/or the cap portion 4
can be greater than about five inches and/or less than about
two feet. In some embodiments, the depth D of the body 2
and/or the cap portion 4 can be approximately one foot. In
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some variations, the width W of body 2 and/or the cap
portion 4 can be greater than about eight inches and/or less
than about three feet. In some embodiments, the width W of
the body 2 and/or the cap portion 4 can be approximately
fourteen inches. Many variations of the width W and depth
D of the body 2 and cap portion 4 are possible.

As illustrated in FIGS. 2A and 2B, the cap portion 4 can
have a substantially rectangular shape. In some embodi-
ments, the cap portion 4 can have a generally oval shape,
generally circular shape, generally semi-round shape, gen-
erally triangular shape, or any other appropriate shape for a
trash can. The 1id 30 can have the same or a substantially
similar shape as the cap portion 4. In some embodiments, the
lid 30 has a substantially different shape from the overall
shape of the cap portion 4. In some embodiments, the
actuator 50 can extend outwardly from the frame member
10, as illustrated in FIG. 2B. In some embodiments, the
actuator 50 extends outwardly from the peripheral portion
70 of the cap portion 4, as illustrated in FIG. 2A. In some
embodiments, the peripheral portion 70 can extend out-
wardly in the vicinity of the actuator 50 such that the outer
edge 57 of the actuator 50 and the outer edge of the
peripheral portion 70 form a substantially continuous line or
curve. For example, the peripheral portion 70 can extend
from the points 74 near the front corners of the peripheral
portion 70 to the points 54 near the front corners of the
actuator 50. As shown, the front corners of the actuator 50
can be generally contoured or generally rounded. In some
embodiments, the outer edge 57 of the actuator 50 can form
a substantially straight edge. In some embodiments, the
outer edge 57 of the actuator 50 can form a curved edge. In
some embodiments, the outer edge 57 of the actuator can
include surface features (e.g., dimples, high-friction fea-
tures, projections, grooves, or any other surface feature). As
illustrated in FIG. 2A, the outer width of the actuator 50 on
the side that is closer to the user and further from the trash
receptacle (e.g., the distance between points 54) can be
different from the inner width of the actuator 50 on the side
that is further from the user and closer to the trash receptacle
(e.g. the distance between points 54A). For example, as
illustrated, the outer width can be smaller than the inner
width. The actuator 50 can taper inwardly and/or down-
wardly from the inner width to the outer width.

In some embodiments, the cap portion 4 can include one
or more lid hinge assemblies 80 located on the side of the
cap portion 4 generally opposite the actuator 50. In some
embodiments, the cap portion 4 includes more than two lid
hinge assemblies 80. In some embodiments, the lid hinge
assemblies 80 are the same as or substantially similar to each
other functionally and/or structurally. In some embodiments,
the lid hinge assemblies 80 are functionally and/or structur-
ally distinct from each other. In some embodiments, the
peripheral portion 70 can include one or more actuator hinge
assemblies 72 located on the side of the peripheral portion
70 adjacent the actuator 50. In some embodiments, the
peripheral portion 70 includes more than two actuator hinge
assemblies 72. In some embodiments, the actuator hinge
assemblies 72 are the same as or substantially similar to each
other functionally and/or structurally. The actuator hinge
assemblies 72 can be configured to rotationally couple with
the actuator 50.

In some embodiments, the lid 30 can include one or more
lid hinge attachments 32 attached to the rear bottom side of
the lid 30. The lid hinge attachments 32 can be attached to
the 1id 30 via fasteners (e.g., screws, bolts), adhesives, or any
other appropriate attachment method. In some embodi-
ments, the lid 30 includes more than two lid hinge attach-
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ments 32. In some embodiments, the lid hinge attachments
32 are the same as or substantially similar to each other
functionally and/or structurally. In some embodiments, the
lid hinge attachments 32 are functionally and/or structurally
distinct from each other. The lid hinge attachments 32 can be
configured to rotationally attach to the lid hinge assemblies
80 to allow rotation of the lid 30 with respect to the cap
portion 4, as will be described in more detail below.

As illustrated in FIGS. 2C-2E, the lid 30 can be config-
ured to have a low profile with respect to the peripheral
portion 70 when the lid 30 is in a closed configuration. For
example, the upper surface of the lid 30 can be generally
flush with the upper surface of the peripheral portion 70. In
some embodiments, the vertical distance between the upper
surface of the 1id 30 and the upper surface of the peripheral
portion 70 can be approximately less than or equal to the
width of the upper edge of the peripheral portion 70. As
shown in FIGS. 2C and 2E, the lid 30 and/or peripheral
portion 70 can be configured in some embodiments to
substantially “hide” the lid 30 from behind and/or from the
sides of the trash can 1. In some embodiments, the lid 30 is
configured to have a more prominent profile than that
illustrated in FIGS. 2C-2E.

In some embodiments, as illustrated in FIG. 3A, the frame
member 10 can include an outer shroud 18 extending
downward from the lid 30. In some embodiments, the outer
shroud 18 can be configured to engage with the top of the
body, such as a bin 2. In some embodiments, the outer
shroud 18 can include internal and/or external features that
can be configured to facilitate locking the cap portion 4 onto
the top of the bin 2. In certain embodiments, the outer shroud
18 can be formed of metal, such as stainless steel, and the
lower portion of the shroud 18 can be rolled inward. The
rolled portion of the outer shrouding 18 can engage with
features, such as hooks or recesses, on top portion of the bin
2 to removably lock the frame member 10 with the bin 2. In
some embodiments, the outer shroud 18 can have substan-
tially the same cross section as the cross section of the top
of'the bin 2. In some embodiments, the peripheral portion 70
can include an inner shroud 78 extending downward from
the 1id 30. In some embodiments, the inner shroud 78 is
located within the outer shroud 18. In some embodiments,
the inner shroud 78 can be configured to help guide trash or
other objects into the bin 2.

In some embodiments, the actuator 50 can extend out-
wardly from the peripheral portion 70 and/or the frame
member 10. In some embodiments, the actuator 50 can
extend outwardly from the peripheral portion 70 and/or the
frame member 10 and downward at an angle 61 from level
with the ground, as illustrated in FIG. 2E. In some embodi-
ments, the angle 81 of the actuator 50 can be greater than or
equal to about 5° and/or less than or equal to about 85°. In
some embodiments, the angle 61 of the actuator 50 can be
about 45°. In some embodiments, the lowest portion (e.g.,
the portion closest to the ground) of the actuator 50 is
located above (e.g., further away from the ground than) the
lowest portion of the frame member 10.

As illustrated in FIG. 3B, the actuator 50 can include a
hinge member 52 about which the actuator 50 can rotate. In
some embodiments, the actuator 50 can be biased in a first
direction of rotation 51 about the hinge member 52. The
aforementioned biasing force can, in some embodiments, be
provided by biasing member, such as a torsional spring 53
or other source of rotational bias. In some embodiments, the
actuator 50 can be inhibited from rotating in the first
direction 51 beyond a closed position (e.g., the position
illustrated in FIGS. 2E and 3D). In some embodiments, the
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actuator 50 can be configured to reach a closed position
when a portion of the actuator 50 comes into contact with the
peripheral portion 70 and/or the frame member 10. In some
embodiments, the actuator 50 can be configured to reach a
closed position when the torsional spring 53 or other source
of rotational bias reaches a resting position (e.g., when the
torsional spring 53 or other source of rotational bias is under
a reduced amount of tension or compression). As shown in
FIG. 3B, in some embodiments, the width of the generally
sloping portion of the actuator (e.g., from its upper edge 11
to its outer edge 57) is substantially greater than the width
V of a generally vertical front or outer portion. In some
embodiments, the actuator is solid or generally solid.

In some embodiments, the actuator 50 can be configured
to rotate about the hinge member 52 in a second direction 55
in response to a force F applied at or near the outer edge 57
of the actuator 50. In some embodiments, the actuator 50 can
be configured to rotate in the second direction 55 in response
to the force F applied over a range of effective angles 02, as
illustrated in FIG. 3B. In some embodiments, the force F can
effect movement of the actuator 50 in the second direction
55 when the angle 02 is greater than about 0° and/or less
than about 110°. In some embodiments, the force F can
effect movement of the actuator 50 in the second direction
55 when the angle 02 is greater than about 60° and/or less
than or equal to about 90°. In some embodiments, the range
of rotation of the actuator 50 in the second direction 55 can
be limited to a range of motion defined by the space 58
between the lower portion of the actuator 50 and the frame
member 10 and/or peripheral portion 70. In some embodi-
ments, the range of rotation of the actuator 50 in the second
direction can be limited by the twisting range of the torsional
spring 53 or other source of rotational bias.

FIGS. 4A-4E illustrate opening the 1lid 30 and gaining
access to the interior of the trash can 1. In some embodi-
ments, the actuator 50 can include a locking portion, such as
a flange 56. The locking portion can be configured to engage
with a securing portion, such as a recess 36, of the lid 30. In
some embodiments, the locking portion comprises a recess
in the actuator 50 and the securing portion comprises a
flange in the lid 30. In some embodiments, the flange 56 can
have a sloped portion 56A. Other methods of engagement
between the lid 30 and the actuator 50 are contemplated,
such as magnets or other appropriate securing methods.

In some embodiments, the flange 56 of the actuator 50 can
be configured to engage with the recess 36 of the 1id 30 when
the 1id 30 is in a closed configuration and the actuator 50 is
in a resting position. As illustrated in FIG. 4B, the flange 56
can be configured to engage with a lip 37 in the recess 36 of
the lid 30. Engagement between the flange 56 and the lip 37
can inhibit the lid 30 from transitioning to the open con-
figuration. In some embodiments, the flange 56 can be
removed from the recess 36 and can disengage the lip 37,
such as upon rotation of the actuator 50 in the second
direction 55 to an open position, as illustrated in FIG. 4C. In
some embodiments, the actuator 50 can be configured to
rotate to the open position in reaction to the input force F. In
some embodiments, the space 58 between the actuator 50
and the frame member 10 can be reduced when the actuator
50 is in the open position.

According to some configurations, the lid 30 can be
rotationally biased toward the open configuration (e.g., to
rotate away from the actuator 50 to an opened configura-
tion), as will be described in more detail below. In some
embodiments, disengagement of the flange 56 from the lip
37 can allow the lid 30 to move in a direction 35 away from
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the actuator 50. For example, in the embodiment illustrated
in FIGS. 4A-4E, the lid rotates counterclockwise to achieve
the open configuration.

As illustrated in FIG. 4E, the lid 30 can rotate away from
the actuator 50 such that an angle 63 is formed between the
lid 30 and the peripheral portion 70 and/or frame member
10. In some embodiments, the angle 63 between the lid 30
and the peripheral portion 70 and/or frame member 10 when
the lid 30 is in a fully opened configuration can be greater
than about or equal to 15° and/or less than equal to about
160°. In some embodiments, the angle 03 is approximately
90° when the 1lid 30 is in an open configuration.

In some embodiments, the lid 30 can be returned to a
closed configuration by rotating the lid 30 toward the
actuator 50 (e.g., clockwise in the embodiment of FIGS.
4A-4E) until the flange 56 engages with lip 37 and/or recess
36 in the lid 30. In some embodiments, as the lid 30 comes
into contact with the flange 56, the lower side of the front
edge 39 of the 1id 30 can contact the sloped portion 56A of
the flange 56. As the lower side of the front edge 39 is
pushed onto the sloped portion 56A of the flange 56, the
force on the sloped portion 56A can be translated to a
torsional force about the hinge member 52 of the actuator
and can cause the actuator 50 to rotate in the second
direction 55, as illustrated in FIG. 3B. The front edge 39 can
be rounded or sloped such that the flange 56 is easily guided
to engage with the lip 37 when the 1id 30 is rotating towards
the closed position. In some embodiments, the actuator 50
can be configured to rotate (e.g., in the second direction 55)
in response to the force applied by the lid 30 until the lower
side of the front edge 39 passes the tip of the flange 56. After
this passage takes place, the bias of the biasing element (e.g.,
the torsional spring 53) can rotate the flange 56 in the first
direction 51, thereby moving the flange 56 into engagement
with the recess 36 such that the actuator 50 reaches its closed
position.

In some embodiments, the securing member comprises
the flange 56, which can have a sloped lower edge. In some
embodiments, the locking portion comprises the recess 36.
In some embodiments, the actuator includes the securing
member and the lid 30 includes the locking portion. In
certain variants, is the actuator includes the locking portion
and the lid 30 includes the securing member. In some
implementations, engagement between the sloped lower
edge of the flange on the lid 30 and the upper edge of the
actuator 50 can result rotation of actuator 50 in the second
direction 55 until the sloped flange enters the recess in the
actuator 50. Upon entry of the sloped flange into the recess,
the actuator 50 can rotate in the first direction 51 until the
actuator reaches its closed position. In some embodiments,
subsequent rotation of the actuator 50 in the second direction
55 can release the sloped flange of the lid 30 and allow the
lid 30 to rotate to an open configuration.

As described earlier, the actuator 50 can be configured to
rotate in the first direction 51 to an open position in response
to an input force F. Furthermore, the effective range of
angles 02 (e.g., the angles of force F which can cause the
actuator 50 to rotate in the first direction 51) for the force F
can be quite broad. In some embodiments, broad range of
effective angles 02 can increase the ease with which the
actuator 50 can be transitioned to an open position. Increas-
ing the ease with which the actuator 50 can be transitioned
to an open position can increase the ease with which a user
can open the lid 30. For example, in some embodiments, a
user of the trash can 1 can open the 1id 30 by using a hip, leg,
knee, foot, or other object or body part to apply the force F
with a relatively low angle 82 on the actuator 50. In some
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configurations, the user can use a hand or other object or
body part to push down on the actuator 50 with a relatively
high angle (e.g., greater than about 60° and/or less than or
equal to about 120°) 82 of force F to open the lid 30.

FIGS. 5A-5G provide further illustration of the lid 30. As
noted earlier, in some embodiments, the lid 30 can include
one or more lid hinge attachments 32 located at or near the
rear end of the 1id 30. In some embodiments, the one or more
lid hinge attachments 32 can include a rotation assembly 40.
The rotation assembly 40 can include a rotation point 42
about which the lid 30 can be configured to rotate. In some
embodiments, the one or more rotation assemblies 40 can
include one or more surface features 49 that can be config-
ured to engage with engagement features 89 of the lid hinge
assemblies 80, as described below. In some embodiments,
the rotation assemblies 40 can include stabilization portions
44, 45. In some embodiments, the rotation assemblies 40 can
include bias engagement portions. In some embodiments, as
illustrated, the bias engagement portions can comprise
spring engagement ports 47.

As illustrated in FIGS. 6 A-6C, the peripheral portion 70
and/or frame member 10 can include one or more lid
engagement cavities 76. In some embodiments, the lid
engagement cavities 76 can be configured to receive the one
or more lid hinge attachments 32. In some embodiments,
portions of or the entire lid hinge assemblies 80 can be
housed within the one or more lid engagement cavities 76.
In some embodiments, the lid hinge assemblies 80 can
include a lid-biasing member. In some embodiments, the
lid-biasing member can comprise a torsion spring 84 or
some other appropriate source of rotational bias. The torsion
spring 84 can include a rotation assembly engagement
portion 87. In some embodiments, the engagement portions
87 can be configured to engage with the spring engagement
ports 47. In some embodiments, the torsion spring 84 can be
configured to bias the 1id 30 to an open position.

As illustrated in FIG. 6C, the lid hinge assemblies 80 can
include one or more engagement features 89. The engage-
ment features 89 can be configured to engage with the one
or more surface features 49 of the rotation assemblies 40. In
some embodiments, the lid hinge assemblies 80 can include
hinge members 82. The hinge members 82 can be configured
to rotationally engage with the rotation points 42 of the
rotation assemblies 40. In some embodiments, the rotation
assemblies 40 and/or the lid hinge assemblies 80 can include
one or more damping members 90. In some embodiments,
the one or more damping members 90 can comprise rotary
dampers, hydraulic dampers, frictional dampers, or some
other appropriate mechanism for damping the rotation of the
lid 30. In some embodiments, the damping members 90 can
help to facilitate a slow and/or steady opening and/or closing
of'the 1id 30. The damping members 90 inhibit sudden or fast
opening of the 1id 30 that can result in rocking of the trash
can 1. The damping members 90 also can reduce stress on
the 1lid 30, as the lid 30 open slowly or gradually and not
contact any surfaces within the trash can 1 or walls with
great force.

Although the trash can has been disclosed in the context
of certain embodiments and examples, those skilled in the
art will understand that the present disclosure extends
beyond the specifically disclosed embodiments to other
alternative embodiments and/or uses of the trash can and
obvious modifications and equivalents thereof. In addition,
while several variations of the trash can have been shown
and described in detail, other modifications, which are
within the scope of this disclosure, will be readily apparent
to those of skill in the art. It is also contemplated that various
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combinations or sub-combinations of the specific features
and aspects of the embodiments may be made and still fall
within the scope of this disclosure. It should be understood
that various features and aspects of the disclosed embodi-
ments can be combined with, or substituted for, one another
in order to form varying modes or embodiments of the trash
can. Thus, it is intended that the scope of the present
disclosure should not be limited by the particular disclosed
embodiments described above.

The following is claimed:

1. A refuse storage receptacle comprising:

a body comprising an interior cavity, a front face, and at
least one opening located on a top portion of the body;
and

a lid portion configured to engage with the top portion of
the body, the lid portion comprising:

a cap having an upper portion and a lower portion, the
lower portion configured to engage with the body,
the cap having an opening configured to allow refuse
to pass through the cap and into to the interior cavity
of the body, the cap forming an outer periphery of at
least a portion of the receptacle;

a lid rotationally connected to the cap in a region of the
opening, the lid having a shape that generally cor-
responds to a shape of the opening in the cap, the lid
comprising at least one hinge attachment member on
a first side of the lid and a securement member on a
second side of the lid generally opposite the first
side, the at least one hinge attachment member
configured to connect to one or more lid engagement
members of the cap, the lid configured to transition
between an opened configuration and a closed con-
figuration, wherein the lid inhibits access to the
opening in the cap when the lid is in a closed
configuration;

an actuator configured to rotate between an open posi-
tion and a closed position, wherein:
in the open position, the actuator is rotationally

connected to the cap and extends outwardly and
downwardly from an outer edge of the cap,
in the closed position, an outer edge of the actuator
extends in front of the front face of the body; and
the actuator is rotationally biased toward the closed
position; and

a locking member configured to engage with the
securement member of the lid when the actuator is in
the closed position such that the locking member
secures the lid in the closed configuration and inhib-
its the lid from moving to the open configuration, the
engagement of the locking member and the secure-
ment member being released upon application of a
downward input force at an effective angle upon the
actuator, thereby allowing the lid to move to the open
configuration.

2. The receptacle of claim 1, wherein the locking member
comprises a flange with a sloped upper edge configured to
deflect the actuator.

3. The receptacle of claim 2, wherein the securement
member comprises a recess, the recess configured to receive
the flange when the lid is in a closed configuration and the
locking member is in a closed position.

4. The receptacle of claim 1, wherein the securement
member comprises a flange with a sloped lower edge
configured to engage and deflect the actuator.

5. The receptacle of claim 1, wherein the effective angle
of the downward input force, relative to generally flat
horizontal ground, is between about 60° and about 90°.
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6. The receptacle of claim 1, wherein the cap further
comprises at least one torsion spring configured to engage
with at least one of the one or more lid engagement members
and to rotationally bias the lid toward the open configura-
tion.

7. The receptacle of claim 1, wherein the cap further
comprises at least one biasing member configured to engage
with the actuator and to rotationally bias the actuator toward
the closed position.

8. The receptacle of claim 1, wherein the cap has a
generally rectangular shape.

9. The receptacle of claim 1, wherein the lid is rotationally
connected to one side of the opening of the cap.

10. The receptacle of claim 1, wherein the lid is rotation-
ally biased toward the open configuration.

11. The receptacle of claim 1, wherein the actuator
comprises an inner edge on the side of the actuator adjacent
the cap and a hinge member about which the actuator can
rotate.

12. The receptacle of claim 1, wherein the outer edge of
the actuator and the outer edge of the cap form a substan-
tially continuous curve.

13. The receptacle of claim 11, wherein the outer edge of
the actuator is longer than the inner edge of the actuator.

14. The receptacle of claim 11, wherein the inner edge of
the actuator is longer than the outer edge of the actuator.

15. The receptacle of claim 11, wherein the inner edge of
the actuator is substantially a same length as the outer edge
of the actuator.

16. The receptacle of claim 1, wherein the lid portion
further comprises one or more damping members configured
to slow down and diminish a momentum, thereby smoothing
the transition of the lid between the open configuration and
the closed configuration and diminishing noise and rever-
beration during closure.

17. The receptacle of claim 1, wherein when the recep-
tacle is positioned on generally flat ground in a normal
configuration for use, a distance between a lowest point on
the actuator and the ground is greater than the distance
between the ground and the lower portion of the cap.

18. The receptacle of claim 1, wherein the cap further
comprises an inner shroud extending downward from the
lid, the inner shroud being configured to guide trash or other
articles from a peripheral aperture into the interior cavity of
the body.

19. The receptacle of claim 1, wherein a frame member
further comprises an outer shroud extending downward from
the upper portion of the cap, the outer shroud being config-
ured to inhibit access from a side of the lid portion to the
interior cavity of the body.

20. The receptacle of claim 1, wherein, in the open
position, the actuator is disposed downwardly at about a 45°
angle with respect to generally flat ground.

21. A refuse storage receptacle comprising:

a body comprising an interior cavity, a front face, and at
least one opening located on a top portion of the body;
and

a lid portion configured to engage with the top portion of
the body, the lid portion comprising:

a cap having an upper portion and a lower portion, the
lower portion configured to engage with the body,
the cap having an opening configured to allow refuse
to pass through the cap and into to the interior cavity
of the body, the cap forming an outer periphery of at
least a portion of the receptacle;

a lid rotationally connected to the opening of the cap,
the lid comprising a securement member, the lid
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configured to transition between an opened configu-
ration and a closed configuration, wherein the lid
inhibits access to the opening in the cap when the lid
is in a closed configuration; and
an actuator configured to rotate between an open posi-
tion and a closed position, wherein:
in the open position, the actuator is rotationally
connected to the cap and spaced apart from the lid,
in the closed position, an outer edge of the actuator
extends in front of the front face of the body, and
the actuator is rotationally biased toward the closed
position;
the actuator comprising a locking member configured
to releasably engage with the securement member of
the lid when the actuator is in the closed position
such that the locking member secures the lid in the
closed configuration and inhibits the lid from mov-
ing to the open configuration;
wherein the engagement of the locking member and the
securement member is released upon application of
a downward force upon the actuator to move the
actuator to the open position;
wherein the securement member deflects the actuator
from the closed position toward the open position
during a portion of the movement of the lid from the
open configuration to the closed configuration.
22. The receptacle of claim 21, wherein the 1lid is rota-
tionally biased toward the open configuration.
23. The receptacle of claim 21, wherein the cap further
comprises at least one biasing member configured to engage
with the actuator and to rotationally bias the actuator toward
the closed position.
24. The receptacle of claim 21, wherein the locking
member comprises a flange with a sloped upper edge
configured to deflect the actuator.
25. The receptacle of claim 24, wherein the securement
member comprises a recess, the recess configured to receive
the flange when the lid is in a closed configuration and the
locking member is in a closed position.
26. The receptacle of claim 21, wherein the securement
member comprises a flange with a sloped lower edge
configured to engage and deflect the actuator.
27. The receptacle of claim 26, wherein the locking
member comprises a recess, the recess configured to receive
the flange when the lid is in a closed configuration and the
locking member is in a closed position.
28. A method of opening and closing a lid of a refuse
receptacle having a body, a cap, the lid, and an actuator, the
method comprising:
rotating the actuator from a closed position to an open
position, the actuator being rotationally connected to
the cap and extending outwardly and downwardly from
an outer edge of the cap in the open position;

releasing a locking member of the actuator from engage-
ment with a securement member of the lid, an outer
edge of the actuator extending in front of a front face
of the body when the actuator is in the closed position;

allowing the lid to rotate from a closed configuration to an
open configuration;

releasing the actuator;

allowing the actuator to return to the closed position;

rotating the lid from the open configuration toward the

closed configuration;

deflecting the actuator from the closed position toward the

open position with the lid; and



US 9,481,515 B2

15

engaging the securement member and the locking mem-
ber, thereby allowing the actuator to return to the closed
position and inhibiting the lid from moving toward the
open position.

29. A method of manufacturing a refuse storage receptacle

comprising:

engaging a lower portion of a cap with a body, the cap
having an opening configured to allow refuse to pass
through the cap and into an interior cavity of the body,
the cap forming an outer periphery of at least a portion
of the receptacle;

connecting a lid to the cap in a region of the opening, the
lid having a shape that generally corresponds to the
shape of the opening in the cap, the lid comprising at
least one hinge attachment member on a first side of the
lid and a securement member on a second side of the lid
generally opposite the first side;

connecting the at least one hinge attachment member to
one or more lid engagement members of the cap, the lid
configured to transition between an opened configura-
tion and a closed configuration, wherein the 1id inhibits
access to the opening in the cap when the lid is in a
closed configuration;
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connecting an actuator to the cap, the actuator configured
to rotate between an open position and a closed posi-
tion, wherein:
in the open position, the actuator is connected with the
cap and extends outwardly and downwardly from an
outer edge of the cap,
in the closed position, an outer edge of the actuator
extends in front of a front face of the body, and
the actuator is rotationally biased toward the closed
position; and
engaging a locking member with the securement member
of the lid when the actuator is in the closed position
such that the locking member secures the lid in the
closed configuration and inhibits the lid from moving to
the open configuration, the engagement of the locking
member and the securement member being released
upon application of a downward input force at an
effective angle upon the actuator, thereby allowing the
lid to move to the open configuration.
30. The receptacle of claim 21, wherein, in the open
position, the actuator extends outwardly and downwardly
from an outer edge of the cap.
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